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Abstract Follicular dendritic cell sarcoma (FDCS) is an un-
common tumor arising from follicular dendritic cells (FDCs)
in the lymph nodes or in extranodal sites. We herein report an
unusual case of a 30-year-old man who presented with a
FDCS of the omentum and massive liver involvement. The
tumor proliferation was a diffuse growth composed by large
and highly pleomorphic cells. On immunostaining, B and T
cell markers; CD30, myeloid, and histiocytic markers; and
S100 were negative whereas CD21, CD23, CD35, clusterin,
and fascin were positive. Unexpectedly, large spectrum
cytokeratin clone AE1/AE3 was focally and variably
expressed. Despite the latter atypical finding and the mislead-
ing morphology, immunohistochemistry allowed for a con-
clusive diagnosis of FDCS.
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Introduction

Follicular dendritic cell sarcoma (FDCS) is a rare neoplasm
[1, 2] arising most commonly from follicular dendritic cells
(FDCs) in the lymph nodes and extranodal sites, including
intra-abdominal organs [3–5]. Among the latter, the omentum

as a primitive site, as recently observed by us, has been
exceptionally reported [6, 7]. FDCS often represents a diag-
nostic challenge [8–10]. Herein, we reported a rare case of
extranodal FDCS, for which the omentum was supposed as
the primary site. Our case presented an unusual morphology
and phenotype which made the diagnostic process very chal-
lenging. The complete characterization of the neoplasm as
FDCS was obtained by the sequential application of large
immunohistochemical panels which showed the typical FDCS
phenotype.

Clinical history

We herein report an unusual case of a 30-year-old man who
presented with general malaise and a remarkable hepatomeg-
aly. His laboratory profile was near normal, including viral
hepatitis and HIV serologic tests and levels of humoral sero-
logical markers, such as alpha-fetoprotein, carcinoembryonic
antigen, and CA19-9. An abdominal ultrasound showed a
non-specific pathological mass extending from the fourth
hepatic segment and inglobating all the upper abdominal
structures, including the mesogastrium and the pancreas. In
addition, a wide hepatic dissemination by pathological nod-
ules was also present. The radiological aspects were consistent
with a solid and compact mass, without internal areas of
necrosis and/or calcifications; no cleavage planes were ob-
servable. These findings were confirmed by a body comput-
erized tomography scan that ruled out other extra-abdominal
localizations and providing findings highly suggestive for an
omentum origin of the neoplastic process. The histopatholog-
ical examination of bone marrow (BM) core biopsy showed
no malignancy, so the patient underwent an excisional biopsy
and a diagnosis of FDCS was made. Therefore, he was started

S. Fratoni :G. Santeusanio
Department of Surgical Pathology, St. Eugenio Hospital, Piazzale
dell’Umanesimo, 10, 00144 Rome, Italy

P. Niscola (*) : L. Cupelli :A. Tendas : L. Scaramucci :
L. Morino : T. Dentamaro : P. de Fabritiis
Hematology Unit, St. Eugenio Hospital, Piazzale dell’Umanesimo,
10, 00144 Rome, Italy
e-mail: pniscola@gmail.com

J Hematopathol (2014) 7:177–180
DOI 10.1007/s12308-014-0216-1



on combination chemotherapy, receiving CHOP regi-
men, consisting of cyclophosphamide, doxorubicin, vin-
cristine, and prednisone; the patient achieved only a
partial remission. The treatment was then intensified,
so that the patient received three cycles of dexametha-
sone, high-dose cytarabine, and cisplatin (DHAP) and
then submitted to allogeneic stem cell transplantation
from a family donor, achieving only a briefly transient
tumor response. Therefore, in spite of salvage regimens
including the gemcitabine–cisplatin combination and the
tyrosine kinase inhibitor imatimib, the patient died be-
cause of progressive disease about 4 years from the
primary diagnosis.

Materials and methods

Wright–Giemsa-stained peripheral blood and BM aspirate
smears and trephine biopsy along with surgical specimens

taken from the abdominal mass were received. Sections
from abdominal tumor biopsy were fixed in 10 % neu-
tral buffered formalin. The BM biopsy was fixed in
10 % neutral buffered formalin with subsequent decal-
cification. Specimens were routinely processed and em-
bedded in paraffin using routine histological techniques.
Section stains were performed on 2-μm paraffin sections
and subsequently stained with hematoxylin and eosin.
BM aspirate preparations were stained with Wright–
Giemsa stain. Immunohistochemical stains were per-
formed on 2-μm paraffin sections of formalin-fixed,
paraffin-embedded tissues; immunohistochemical stains
used were CD79a, CD20, PAX5, CD3 CD2, CD5,
CD138, kappa and lambda light chain, leucocyte com-
mon antigen (LCA), CD30, CD68KP1, CD68RPGM1,
CD163, S100, CD1a, large spectrum cytokeratin AE1/
AE3, myeloperoxidase (MPO), CD34, CD117, CD43,
CD56, CD21, CD23, CD35, clusterin, and fascin. The
proliferative index was evaluated with Ki67MIB1.
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Fig. 1 a Magnification (×10) shows a neoplastic population with a
diffuse pattern of growth, composed predominantly by large pleomorphic
ovoid cells with eosinophilic cytoplasm with syncytial features. b Medi-
um magnification (×20) clearly reveals the pleomorphism of the neoplas-
tic population which gets large polilobulated nuclei with vesicular chro-
matin but inconspicuous nucleoli. c High magnification (×40) shows
large cells with bizarre high-grade nuclear pleomorphism and

eosinophilic cytoplasm. Some cells show some so-called kissing-like
feature represented by two cells with closely packed nuclei. d, e, g
Immunostains for follicular dendritic cell markers CD21 (d), CD35 (e),
and fascin (g) were expressed. h Immunostain for large spectrum
cytokeratin clone AE1/AE3 revealed focal and variable expression in
several clusters of neoplastic cells. f Immunostain for Ki67MIB1 shows a
proliferative fraction about 30 %
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Results

The PB smears showed no abnormal findings; the BM
was 90 % cellular without any features compatible with
dyspoiesis and/or tumor involvement. The pathological
examination of the tumor specimen showed (Fig. 1a,
b, c) a neoplastic population with a diffuse pattern of
growth, predominantly composed by undifferentiated,
large, highly pleomorphic, and bizarre plump ovoid
cells; the latter cells showed an eosinophilic cytoplasm
with syncytial quality and atypical nuclei with vesicular
chromatin and small distinct nucleoli. Scattered multi-
nucleate tumor cells were also present. Many mitoses
including atypical mitotic figures were readily demon-
strated. Rare foci of coagulative necrosis were also
present. On immunohistochemical analysis, CD79a,
CD20, PAX5, CD3 CD2, CD5, CD138, kappa and
lambda l igh t cha in , LCA, CD30 , CD68KP1 ,
CD68RPGM1, CD163, S100, and CD1a were negative.
Unexpectedly, large spectrum cytokeratin clone AE1/
AE3 was focally expressed on several clusters of neo-
plastic cells. At first impression, this last immunohisto-
chemical finding was interpreted as compatible with a
high-grade neoplasm of epithelial derivation such as an
undifferentiated carcinoma. However, the presence of
abundant eosinophilic cytoplasm raised the hypothesis
of the possible involvement of a myeloid or accessory
cell/histiocytic/dendritic cell tumor. The proliferative in-
dex evaluated with Ki67MIB1 was about 30 %
(Fig. 1f). Therefore, an additional immunohistochemical
panel including myeloid and FDCs related markers was
p e r f o rmed . Then , t h e r e s u l t s r e v e a l e d t h a t
myeloperoxidase, CD34, CD117, CD43, and CD56 were
negative whereas CD21, CD23, CD35, fascin (Fig. 1d,
e, g), and clusterin were diffusely expressed by tumor
cells. On the basis of these immunohistochemical find-
ings, despite the unusual and misleading morphology of
the neoplastic cells, a diagnosis of FDCS was made.

Discussion

We describe here an unusual case of FDCS which gets
some uncommon and interesting clinical–pathological
features. FDCS is a rare, low-intermediate malignant
potential tumor [1, 2] arising from non-lymphoid, non-
phagocytic accessory follicular dendritic cells of the
lymphoid follicles. FDCS mostly involves lymph nodes
and extranodal sites, such as the oral cavity, tonsils,
pharynx, and mediastinum as well as intra-abdominal
organs [1, 2], representing the omentum, as our peculiar
case does, an exceptionally rare primary site [6, 7].
Moreover, by pathological point of view, the present

case shows aggressive histological features such as very
atypical large plump ovoid cells along with bizarre
pleomorphic nuclei, frequent atypical mitoses, and rare
foci of tumor necrosis, which represent other atypical
findings quite rarely observed in FDCS. As a matter of
fact, classic finding of the tumor as well as spindle cell
features and fascicular pattern of growth were totally
absent. Finally, the aberrant expression of large spec-
trum cytokeratin AE1/AE3 by several clusters of FDCS
cells is quite exceptional. Together, these pathological
findings represented very challenging features which at
first impression might suggest an incorrect diagnosis of
high-grade undifferentiated pleomorphic carcinoma.
Nevertheless, the diffuse expression of follicular dendrit-
ic cell markers was typical for FDCS. Indeed, FDCS
may mimic a large spectrum of tumors such as undif-
ferentiated carcinoma, pleomorphic sarcoma, thymoma,
and gastrointestinal stromal tumor, so that the differen-
tial diagnosis from other malignancy may be so exten-
sive that a very large immunohistochemical panel, in-
cluding markers for accessory histiocyte/follicular den-
dritic cell markers, is necessary in order to define the
correct cellular lineage [1, 4, 8–10]. As a matter of fact,
every surgical pathologist/hematopathologist should be
aware of including the FDCS into the differential diag-
nosis of any tumor with undifferentiated morphology
composed by large “epithelioid polygonal” pleomorphic
cells and large eosinophilic cytoplasm.

FDCS has been increasingly reported in recent years, al-
though mostly in the form of single case reports or small case
series so that its natural history and prognostic factors are not
well understood as well as the most appropriate treatment is
not yet well defined [1].

Our patient had a fatal disease. We supposed that the
anatomical site and highly aggressive histopathological fea-
tures may have been poor diagnostic factors. Indeed, the intra-
abdominal omentum as a primary site may be related to tumor
asymptomatic overgrowth for a long time as well as to delayed
diagnosis. In addition, the prominent cellular pleomorphism,
the high mitotic rate with atypical figures, and foci of necrosis
represent all features potentially related to an aggressive clin-
ical behavior. In conclusion, we have reported a rare FDCS of
the omentum with uncommon clinicopathological findings,
aggressive histological features, and exceptional aberrant phe-
notype such as cytokeratin expression. Familiarity with these
insidious and misleading findings is very important to differ-
entiate this tumor from other malignancies to do a correct
diagnosis for relevant therapy.
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